Abstract Good dental hygiene is key to public health. To promote dental hygiene behaviours, persuasive messages are key. Message framing is a popular theory that has seen mixed evidence. In this web-based experimental study, interaction effects of message frame, behavioural function, and risk priming were investigated on mouth rinse use and intentions in a representative sample of Dutch adults. Final included sample contained 549 participants (50.1% male, mean age = 47.4, SD = 16.1) and outcomes were immediate mouth rinse product choice, intentions to use mouth rinse, and mouth rinse behaviour at 2-week follow-up. Results demonstrated a theorized significant interaction between message frame and behavioural function were mouth rinse product choice. Two-week follow-up mouth rinse behaviour was affected by an interaction between message frame and risk prime. Message framing can thus be employed to promote dental health, but it requires attention to moderation effects which are inconsistent across behavioural outcomes.
Introduction
Good dental health is protective of various physical and mental ailments (Allen, 2003; Griffin et al., 2012; Mattila et al., 1989) , but a substantial proportion of adults have insufficient levels of dental hygiene behaviours to obtain oral health related benefits (Sheiham, 2005) . The use of mouth rinse leads to reduced caries increment (Marinho et al., 2016) and lower dental plague scores (Van Leeuwen et al., 2017) and should be stimulated using effective persuasive messages (Tonetti et al., 2015) . One of the most popular persuasive strategies is message framing (Rothman & Salovey, 1997) , where people are presented with either positive consequences of action or the negative consequences of inaction. Depending on the behavioural function (prevention or detection of illness), either a gain-frame (for preventive action) or a loss-frame (for detection behaviour) is theorized to be more persuasive. The idea behind the interaction between message frame and behavioural function is rooted in prospect theory (Kahneman & Tversky, 1979) , whereby preferences for one of two choices are different, depending upon how these outcomes are framed, even though the factual outcomes are equal. When outcomes are framed in terms of gains, people become risk-avoidant and prefer the low-risk choice option, while risk-seeking choice options are preferred when outcomes are framed as losses. Thus, message framing assumes an important role for risk and behavioural function in modifying choice preferences following message frame exposure (Rothman & Salovey, 1997) . Although most health behaviours serve only one behavioural function, mouth rinse can be communicated as having either detection or prevention functions (Rothman et al., 1999) .
The issue of risk of a moderator of framing effects has some evidence in the dental health domain. Although main effects of message frame are often absent (Gallagher & Updegraff, 2012; Updegraff et al., 2007 Updegraff et al., , 2015 interactions with avoidance-approach motivation, whereby people are motivated to either avoid negative outcomes or obtain positive outcomes, (Mann et al., 2004; Updegraff et al., 2007) and perceived risk to dental health problems (Updegraff et al., 2015) are commonly found. For instance, in a study on dental flossing in American adults, Updegraff et al. (2015) found that gain-framed messages were more persuasive when people perceived themselves to be a low risk for dental health problems, but loss-framed messages were more persuasive when people perceived to be at high risk for dental health problems. Outside the realm of dental health, however, there is little support that risk is a consistent moderator of message framing effects (Covey, 2015 ; Van 't Riet et al., 2014) .
One reason for this lack of moderation is that most studies on risk and message framing have relied on selfreports on risk. However, optimistic biases lead to personal and self-reported risk assessments that are often substantially lower than statistical estimates would suggest (Weinstein, 1987; Weinstein & Klein, 1995) . One way to overcome these biases is by implicitly activating risk, for instance via priming (Erb et al., 2002; Herr, 1986; Janiszewski & Wyer, 2014) . Priming refers to the activation of the accessibility of mental representations that subsequently influence behaviour outside conscious awareness (Bargh & Chartrand, 2000) and priming effects have been found for illness schemas (Henderson et al., 2007) , risk (Erb et al., 2002; Gilad & Kliger, 2008) , and risk communication studies (Pavey & Sparks, 2012) . For instance, in a study on risk versus no-risk choices, Erb et al. (2002) primed participants to be either risk-seeking or risk-avoidant and, in a subsequent unrelated choice task, those who were primed to be risk-seeking were more likely to opt for the risky choice in that unrelated task. In contrast, those primed to be risk-avoidant opted more often for the no-risk choice. Further, less than 3% of the participants indicated that their choice was influenced by the previous priming task. Thus, risk-priming techniques can unconsciously influence behavioural choices that differ in their level of risk. Although these findings have intuitive appeal for risk moderation in message framing work, no research has investigated how risk priming affects message framing effects. One of the purposes of the present research was to investigate how risk priming affects message framing effects.
Message framing effects have mostly been investigated for linear interval outcomes, such as duration (i.e. numbers of minutes of vigorous activity) or frequency (i.e. number of days per week on which one has performed dental hygiene behaviours) of action, or on Likert-scale type questions such as intention and attitudes (Li et al., 2014; Updegraff et al., 2015) . Given its roots in prospect theory, such outcomes are potentially problematic, as prospect theory tenets have primarily been investigated for dichotomous choices that vary in (un)certainty (Kahneman & Tversky, 1979) . In fact, outside the realm of (dental) health, stronger framing effects have been found for response modes that are construed as distinct choices than for response modes that are construed as judgments or rating on evaluation scales (Kühberger, 1998) . Furthermore, most of the evidence on message framing effects on these different response modes is derived from studies were distinct choices and scale judgments were not studied within the same sample, thus prohibiting a direct intraindividual comparison of framing effects on those response modes. Another purpose of the present research was to investigate message framing effects on the aforementioned two different response modes within the same sample.
To summarize, the present study investigated the effects of message frame, risk priming and behavioural function on mouth rinse use and intentions, as well as a dichotomous choice outcome, where one mouth rinse product had to be selected from a set of two products that differed in behavioural function (prevention or detection). Following message framing theory, it was hypothesized that a significant interaction would emerge between message frame and behavioural function such that loss-framed message (versus gain-framed messages) would be more persuasive when the mouth rinse served a detection (versus prevention) function and that these effects would be more pronounced for dichotomous choices than for scale judgments. It was also hypothesized that a significant interaction would emerge between risk prime and message frame, such that loss-framed messages (versus gain-framed messages) would be more persuasive for participants who were primed to be risk seeking (versus risk averse). Finally, it was hypothesized that a three-way interaction would emerge, such that the combination of loss-framed messages with detection function (versus gain-framed messages with prevention function) would be even more persuasive when participants were primed to be risk seeking (versus risk averse).
der, and educational attainment, and was actualised no longer than 12 months prior to data collection. The panel applies a 'double-active-opt-in' approach, meaning that panel members are actively aware of their voluntary membership. Participation in individual studies is voluntary, but panel members cannot provide preferences to be included or excluded for specific types of research. Participation in the present study was rewarded with 190 credit points, with a monetary value of €2,11. Inclusion criteria for the present study were adult age and not wearing dentures-no other study criteria were made. The Institutional Review Board approved the study protocol. Eligible adults were invited to participate in a study on dental health and those who agreed to participate were forwarded to an online survey. In this survey, they provided information on how often they had used mouth rinse in the previous month. They also provided information on their perception of their susceptibility to caries, dental plaque, gingivitis, and a bad breath in case of irregular dental hygiene, and indicated the perceived severity of these consequences. These two constructs were presented in random order to the participants. Within each construct, items were also presented in random order.
Following this, participants were randomly assigned to a scrambled sentence task (SST) that primed either a riskseeking or a risk-avoidant mind-set. After completing the SST, participants were then randomly allocated to one of four messages that were a function of both type of behavioural function (detection or prevention) and message frame (gain or loss). Participants were instructed to carefully read their allocated message. After reading the persuasive message, participants then entered the next phase, where they were presented with two types of bottles of mouth rinse on a single page. Each bottle had either a prevention function or a detection function and could be placed in the upper or lower half of the page. Across participants, the place where each of these bottles appeared was randomized, so that half of the participants saw the prevention (or detection) mouth rinse bottle in the upper half and the detection (or prevention) bottle in the lower half. Prior the accessing the product choice page, participants were instructed to select one of these two mouth rinse bottles, but no further instruction (i.e. select the first product that they immediately felt most inclined to select) or reason (i.e. you will enter a raffle where you can win the product of your choice) was given. After choosing, participants were asked to indicate on a separate page how certain (-3 = very unsure; + 3 = very sure) they were of their choice. Finally, participants indicated their intention to use mouth rinse in the next 2 weeks. An online debriefing questioned participants about their presumed link between the SST (masked as a language proficiency task) and the mouth rinse manipulations and questions. If participants gave hints of a link between the SST and the mouth rinse manipulations, they were further requested to elaborate on the link between the two. Two weeks after, participants provided data on mouth rinse use in the previous 2 weeks, as well as their intention to use mouth rinse in the next 4 weeks. Unique respondent numbers were used to match the longitudinal data.
Flow of participants
Over 1500 participants (N = 1556, M age = 48.9, SD = 15.8, 805 males (51.7%) provided baseline data. There were no differences in baseline variables across the eight experimental conditions (all Fs \ 1.75, all ps [ .094) and so randomization was considered successful. Of the 1556 baseline participants, eight participants were excluded because they indicated that the SST was meant to prime something (n = 5) or to prime risk (n = 3). No participants were excluded for not constructing grammatically correct sentences. Of the remaining 1548, a further 604 (58.7%) were excluded because the time they spent on the message page was either too short (\ 20 s, n = 586) or too long (zscore [ 2, n = 18). Of the remaining 944 participants, 305 participants were additionally excluded, because they did not regard the persuasive message as conveying negative consequences of not using mouth rinse (loss-framed, n = 175) or positive consequences of using mouth rinse (gain-framed, n = 130). This exclusion was done to ascertain that included participants individually perceived the framed messages as intended, a strategy that has precedent in message framing work in dental health (10). 
Measures
Mouth rinse use was assessed at baseline and at follow-up and participants indicated how frequent (0 = never, 7 = every day of the week) they had used mouth rinse in the past month (baseline) and in the past 2 weeks (followup). Because of the manipulation of risk, two common indicators of risk (i.e. severity and susceptibility) were a priori determined to be included as covariates and assessed at baseline. For these items, suggestions from Protection Motivation Theory (Rogers & Prentice-Dunn, 1997 ) and the Health Belief Model (Janz & Becker, 1984) were followed. Severity of oral diseases was assessed with five items (a = .96) that followed the stem 'If I do not perform dental hygiene behaviours (such as mouth rinse use) daily, the negative consequences will be' (1) severe, (2) serious, (3) considerable, (4) large, and (5) not to be underestimated. Susceptibility for oral disease was assessed with four items (a = .81) that followed the stem 'If I do not perform dental hygiene behaviours (such as mouth rinse use) daily, I will suffer from' (1) caries, (2) dental plaque, (3) gingivitis, and (4) a bad breath. Intention to use mouth rinse was assessed after experimental manipulation with the item 'I intend to use mouth rinse daily'. For the immediate follow-up intention measurement, the reference period 'in the next 2 weeks' was used, whereas the reference period 'in the next month' was used for the 2-week follow-up intention measurement. Items for multi-item constructs were randomized and scores for constructs were averaged. For choice of mouth rinse, two advertisements were made to reflect professional, yet fake, mouth rinse products (see Fig. 2 ). Those advertisements emphasized either the product's detection or prevention functions.
Manipulations
For the priming of risk, an SST was used that was introduced to participants as a language proficiency test. The SST was chosen, because research has indicated that such a supraliminal task leads to strong and relatively long priming effects (Bargh & Chartrand, 2000) . Participants received twelve sets of five words each, from which a sentence had to be made with four of these five words. In each sentence, one word thus had to be dropped in order to construct a grammatically correct sentence. Eight of these 12 sentences were constructed to either prime risk seeking or risk avoidance-the remaining four sentences were fillers. The five-word sentences were presented in random order and were checked for proper grammar by the author. All participants created grammatically correct sentences. ''Appendix 1'' has the full list of the words used for the SST.
To manipulate both type of frame and type of behaviour, four separate messages were constructed and pretested based on previous oral hygiene message framing studies (Pakpour et al., 2013; Rothman et al., 1999; Updegraff et al., 2007 Updegraff et al., , 2015 . Type of behaviour was manipulated by presenting the mouth rinse information as having either a prevention or a detection function. Type of frame was manipulated by emphasizing the gains (or losses) of using (loss-frame: not using) mouth rinse in the persuasive text and message heading. Word count for the messages in the detection condition was 216 (gain-framed) or 220 (lossframed) words. In the prevention condition, word count was either 170 (gain-framed) or 174 (loss-framed) words. Each of the four messages had four separate paragraphs in Calibri font (size 14) and an eight-word heading in Calibri bold font (size 17). The full text and the layout of these messages are in ''Appendix 2''. The time participants spent on this message page was assessed by hidden timers. A pretest revealed that minimum reading time of each of these messages was 20 s.
Dentagold introduces
The newest mouth rinse When used daily, this mouth rinse will help you prevent caries, dental plagues, and gingiviƟs
The newest mouth rinse When used daily, this mouth rinse will help you detect caries, dental plagues, and gingiviƟs After message exposure, a manipulation check was performed where participants indicated whether the message they had just read highlighted either positive consequences or negative consequences of performing (lossframe: not performing) dental hygiene behaviours. (-3 = very negative consequences; + 3 = very positive consequences). Finally, because message evaluations may potentially explain message framing effects on dental health (Rothman et al., 1999; Updegraff et al., 2007) , message evaluations were also assessed. Participants indicated whether or not (-3 = totally disagree; + 3 totally agree) they felt the message they had just read was (presented in random order to participants) (1) credible, (2) personally relevant, (3) informative, (4) interesting, (5), irritating, (6) ridiculous, (7) worth remembering, (8) useful, and (9) exaggerated. A single factor was extracted and so a mean score was computed (a = .93), with a higher score indicating a more positive message evaluation.
Statistical analyses
The main and interactive effects of type of message frame, type of behavioural function, and type of risk priming on product choice were tested using stepwise logistic regression analysis. For this logistic regression, choice certainty, message evaluation and baseline severity and susceptibility were entered as covariates. For immediate follow-up intention, product choice (detection or prevention product) was entered as an additional covariate. For the effects on the 2-week follow-up outcome measures, product choice and immediate follow-up intention were additional covariates. Thus, the number of covariates ranged from 4 (baseline product choice) to 6 (2-week follow-up outcomes).
For the logistic regression analysis, covariates were entered first, after which main effects of conditions were entered in the second block. The two-way interactions were entered thereafter, and the three-way interaction was included in the fourth step. For the immediate follow-up intention outcome, a 2 (type of priming: risk seeking vs. risk averse) 9 2 (type of message: gain-framed vs. lossframed) 9 2 (type of behaviour: detection vs prevention) ANCOVA was performed. For the 2-week follow-up outcomes, a 2 (type of priming: risk seeking vs. risk averse) 9 2 (type of message: gain-framed vs. lossframed) 9 2 (type of behaviour: detection vs prevention) MANCOVA was used. For the follow-up analyses, a MANOVA power analysis using G*Power software (Faul et al., 2007) showed that a minimum sample of 468 was needed to detect a small-to-medium effect size difference in MANOVA (.17 2 = .03) for 8 groups, 6 predictors (covariates), and two response variables (2-week follow-up intention and behaviour) with a set at .05 and power at .95. ). Earlier interpretations for effect sizes for significant odds ratios were also followed (Chen et al., 2010) .
Results
Participants Table 1 has the descriptives for baseline characteristics, message evaluation, and dependent variables for the total analysed sample (Table 1) at baseline and at the 2-week follow-up. Table 1 shows that, of the 639 included baseline participants, 311 (48.7%) were male and average age was 47.5 years (SD = 16.0, range 18-87 years). Little over a quarter (n = 173, 27.1%) had low educational background, and little over ten percent (n =66, 10.3%) of the participants reported to use mouth rinse daily and over half (n = 376, 58.8%) reported to never use mouth rinse. Participants reported that the negative consequences of not performing dental health behaviours were relatively severe and that they were susceptible to those negative consequences. In general, message evaluation was relatively positive and there was an effect of type of message frame, F (1, 638) = 31.75, p \ .001, g 2 = .05, on message evaluation, such that message evaluations were higher for gainframed messages (M = 1.20, SE = .06) than for lossframed messages (M = 0.72, SE = .06). Therefore, message evaluation was entered as a covariate to study effects on persuasion outcomes.
2

Effects on mouth rinse choice
Of the 639 participants included at the baseline assessment, 191 (29.9%) opted for the detection mouth rinse. On average for both products, participants were relatively certain of their choice (M = 1.56, SD = 1.31) with choice certainty above midscale for the majority of the sample (n = 536, 83.9%). Choice certainty was higher for the preventive mouth rinse (M = 1.61, SE = .06) than for the detection mouth rinse (M = 1.19, SE = .12), F (1, 623) = 9.95, p = .002, g 2 = .02. Choice certainty was also influenced by the interaction of mouth rinse choice and 2 Participants rated the message that portrayed mouth rinse as having a detection function equally credible, exaggerated, and ridiculous, as the message that portrayed it as a prevention function. This effect did not depend upon previous mouth rinse use, F \ 1. (I thank two anonymous reviewers for bringing this up). behavioural function, F(1, 623) = 15.64, p \ .001, g 2 = .02. In the prevention function condition, choice certainty was much stronger for the preventive mouth rinse (M = 1.84, SE = .08) than the detection mouth rinse (M = 0.90, SE = .20). In the detection message condition, differences between the preventive mouth rinse (M = 1.38, SE = .10) and the detection mouth rinse (M = 1.48, SE = .11) were smaller. Although no other effects on choice certainty were identified (all Fs \ 1), choice certainty was entered as an additional covariate for the logistic regression analysis. Table 2 shows the results of this stepwise logistic regression analysis. After controlling for the covariates, the addition of the experimental factors showed a large effect of behavioural function, OR = 4.35, 95% CI [3.00-6.37], p \ .0001. Participants in the detection function condition were more likely to select the detection mouth rinse over the prevention mouth rinse (74.9%) than participants in the prevention function condition were to select the preventive mouth rinse over the detection mouth rinse (60.5%), v 2 (1, n = 639) = 66.97, p \ .001. The next step showed an additional two-way interaction between type of message frame and type of behavioural function, OR = 2.32, 95% CI [1.05-5.13], p = .037. This odds-ratio was of medium effect size (29) and follow-up tests showed that participants were more than two times more likely to select a preventive mouth rinse when a prevention message was paired with a gain-frame, OR = 7.28, 95% CI [4.00-13.25], p \ .001, than paired with a loss-frame message, OR = 3.17, 95% CI [1.92-5.25], p \ .001. This is corroborated by the finding that in the prevention function conditions, participants were more likely to select the preventive mouth rinse product when its prevention function was paired with a gain-framed message than with a loss-frame message, OR = 1.96, 95% CI [1.03-3.73], p = .042. However, message frame did not impact choice in the detection function condition, OR = 0.85, 95% CI [0.55-1.33], p = .479. Finally, no other two-way interactions were identified on product choice, nor was there a significant three-way interaction. T0 severity 1.0 (1.5) 1.1 (1.5) 0.9 (1.6) 1.1 (1.4) 1.1 (1.5) 1.2 (1.4) 0.9 (1.4) 1.1 (1.6) 1.0 (1.4) T0 susceptibility 1.9 (1.0) 1.9 (0.9) 1.7 (1.4) 1.9 (1.0) 1.9 (0.9) 1.9 (1.0) T1 mouth rinse intent
Two-week follow-up Sample size n = 549 n = 60 n = 75 n = 75 n = 51 n = 73 n = 72 n = 73 n = 70 T2 mouth rinse intent T0 reflects baseline assessment, T1 reflects assessment immediately after follow-up, T2 reflects 2-week follow-up assessment. Education reflects % low (left) and middle (right) education. Intent, severity, susceptibility, choice certainty, and message evaluation variables could range from -3 (totally disagree) to + 3 (totally agree). Mouth rinse is in days per week For the 2-week follow-up outcomes, there was a multivariate effect of message frame, Wilks' K = 0.983, F (2, 536) = 4.57, p = .011, g 2 = .02, and an interaction between risk priming and message frame, Wilks' K = 0.988, F(2, 536) = 3.26, p = .039, g 2 = .01. Test of between-subject effects showed that this multivariate effect was related to a main effect of message frame for mouth rinse intentions and an interaction effect of risk priming and message frame for mouth rinse use (see Table 3 ). For the main effect of message frame, planned comparisons showed that intentions were less negative in the lossframed message condition (M = -0.31, SE = .08, n = 268) than in the gain-framed message condition (M = -0.68, SE = .08, n = 281), d = 0.27, 95% CI [0.10-0.44]. For the interaction, planned comparisons showed that, in the risk-seeking condition, mouth rinse use was higher for participants who were exposed to the lossframed message (M = 1.57, SE = .16, n = 126) than for those exposed to the gain-framed message (M = 0.99, SE = .15, n = 135), d = 0.33, 95% CI [0.08-0.57]. In the risk-avoidant condition, differences between the lossframed (M = 1.44, SE = .15, n =146) and gain-framed condition (M = 1.60 SE = .14, n = 142) were less pronounced, d = 0.09, 95% CI [-0.32 
Effects on intentions and behaviour
Discussion
In the present study, effects of message framing and risk priming on immediate dichotomous product choice and intentions, as well as on 2-week follow-up intention and behaviour regarding mouth rinse were investigated in a large sample of Dutch adults using the tenets of message Step Step OR odds ratio, CI confidence interval. Mouth rinse choice was coded 0 = detection mouth rinse, 1 = prevention mouth rinse. Type of prime was coded 0 = risk averse; 1 = risk seeking. Type of behaviour was coded 0 = detection; 1 = prevention. Type of frame was coded 0 = loss frame; 1 = gain frame. Choice certainty, message evaluation, and baseline severity and susceptibility are added as covariates Behavioural function 9 message frame 0.42 0.14 .705 .00
Risk prime 9 behavioural function 9 message frame 0.19 0.06 .801 .00
Values are assessed at df (1, 627) for immediate follow-up outcome and at df (2, 536) for 2-week follow-up outcomes. Message evaluation and baseline severity and susceptibility, and product choice are entered as covariates for immediate intention measure, with immediate intention as an additional covariate for the 2-week follow-up measures # The multivariate effect of type of risk prime was not significant (p = .094) Fig. 3 Mean scores for dependent variables for the behavioral function x message frame interaction. Note Scores for intention could range from -3 (definitely not intending) to + 3 (definitely intending). Scores for mouth rinse could range from 0 to 7 (days per week) framing theory. There was some support for the predicted interaction between message frame and behavioural function, with participants more likely to select a mouth rinse product that had a preventive function when that prevention function message emphasized gain-framed information rather than when it emphasised loss-framed information. However, the selection of a mouth rinse product with a detection function was no more likely when that detection function message emphasized loss-framed message than when it emphasized gain-framed information. Moreover, there was no interaction between behavioural function and message frame for the intention and the 2-week behavioural outcomes measures. Overall, these findings lend some support for the tenets of message framing theory, but also highlight some limitations of these tenets. First, message framing predictions are more likely to be upheld when dichotomous choices are studied, as opposed to the more linear/interval scaling of standard intention and behavioural measures. This reflects earlier meta-analytical work that has often failed to find support for behavioural function * message frame interaction for interval measurement scales (Gallagher & Updegraff, 2012) and in line with an overview study on message framing effects across different response modes (Kühberger, 1998) . The present study extends these overview findings by applying it to a (dental) health problem and by investigating message framing effects on different response modes within the same sample. Second, the present study also suggests that the predicted interaction between message frame and behavioural function is more Fig. 4 Mean scores for dependent variables for the risk priming x message frame interaction. Note Scores for intention could range from -3 (definitely not intending) to + 3 (definitely intending). Scores for mouth rinse could range from 0 to 7 (days per week) likely to be found for prevention behaviours than for detection behaviours. This also reflects earlier meta-analytical evidence where persuasive effects for prevention behaviours tend to be stronger than for detection behaviours (O'Keefe & Jensen, 2006) . There was also some support for the interaction between message frame and the priming of risk. Although there were no main effects of message frame on mouth rinse use 2 weeks after experimental manipulation, participants who were primed to be risk-seeking had rinsed significantly more at the 2-week follow-up when they had read the lossframed information than when they had read the gainframed information. These findings indicate that the subliminal priming of a risk-seeking mind-set makes lossframed messages more persuasive, which is in accordance with earlier evidence applying self-reported measures of dental health risk (Updegraff et al., 2015) . Although the present study used an elaborate risk priming task to mask the true purpose of the experimental setup, priming is commonly an easy to administer and unobtrusive strategy (Bargh & Chartrand, 2000; Papies, 2016; Papies & Hamstra, 2010) and should therefore be an efficient way to make loss-framed messages more persuasive in the dental health context.
The present study also revealed several inconsistent and mixed findings. For instance, there were inconsistent twoway interactions across the three outcome measures: immediate product choice was affected by the interaction between message frame and behavioural function, immediate intention was affected by the interaction between behavioural function and risk priming, and mouth rinse use at the 2-week follow-up was affected by the interaction between message frame and risk priming, with intention at the 2-week follow-up was affected by type of message frame only. Furthermore, although message frame and risk priming interacted in the prediction of mouth rinse use at the 2-week follow-up, the lack of three-way interaction also indicates that this effect is not moderated by the type of behavioural function (prevention or detection) detailed in the message. Finally, the interaction between message framing and risk priming also revealed that the differences between the two message frames was much less pronounced in the risk-avoidant priming conditions, while the decomposition of the interaction between message frame and behavioural function revealed only persuasive effects for gain-framed messages promoting mouth rinse with prevention functions. These inconsistencies are not unique to the present study and the lack of consistent evidence for message framing theory, both for main effects (Gallagher & Updegraff, 2012; O'Keefe & Jensen, 2006 , 2009 and the presumed role of risk (Covey, 2015; Van 't Riet et al., 2014 , 2016 has spurred debate on whether or not the message framing theory is a theoretically sound framework ( Van 't Riet et al., 2014) based on an insufficient translation of prospect theory tenets (Cox et al., 2006) , and whether framing is a practically relevant persuasive communication strategy ( Van 't Riet et al., 2016) . The present study adds to this inconsistent body of evidence, despite a sufficiently powered sample, experimental manipulation of both behavioural function and message frame, and various persuasion outcomes. To completely understand how to successfully frame outcomes in order to maximize their persuasive effects and under which conditions and for which outcomes should remain a research priority in health communication.
A few limitations should be noted. First, mouth rinse use at the 2-week follow-up was assessed by self-report, which may not reflect actual use (Schwarz, 1999) and future research that uses more objective behavioural measures is needed to confirm the findings. Second, nearly twenty percent of participants were excluded from the analyses, because they did not regard the persuasive framed messages as intended. Although worrisome, this exclusion allows for a more certain conclusion of the intended persuasive effects because the included participants were not only more inclined to agree with the intended message frame, but also were more homogeneous in their perception. Additionally, this strategy has precedent in message framing studies in the dental hygiene domain (Rothman et al., 1999) , but it does suggest that developing framed messages that are perceived by study participants as intended is a potential problem for message framing interventions. Likewise, it suggests that power analysis for message framing studies should potentially include a (standard) proportion value for loss due to failed manipulation. Third, an even larger proportion was excluded because the time they spent on the message page was too short. Although this may be a problem specific to online panel studies, most framing research has often failed to assess if and how people process and attend framed messages, suggesting that it should also be a research priority how people process and attend these messages, for instance via eye-tracking techniques (O' Malley & Latimer, 2014) . Finally, most research on risk and message framing have assessed behaviour-specific assessments of risk (e.g. If I do not engage in behaviour X, I will risk negative consequences), but the present study used a priming task to induce either a general non-behaviour specific risk-seeking or a risk-averse mindset. Thus, the lack of risk moderation may also be due to the fact that the risk-priming task and the message content were not aligned in terms of specific behaviours. One way to overcome this would be to trigger a behaviour-specific risk-averse or risk-seeking mindset, for instance by having participants write down personal experiences about low or high risk situations regarding (non) use of mouth rinse (Pavey & Sparks, 2012) . It should also be noted that risk was assessed following theoretical guidelines for severity and susceptibility assessment (i.e. linking inaction to negative consequences), whereas some message framing work on risk has employed items assessing only consequences, such as the risk of having fillings or gum disease (Updegraff et al., 2015) or the negative consequences of action, such as discomfort or higher odds of unnecessary surgery of screening behaviours (Gallagher et al., 2011) . Clearly, more consistent assessments are needed to fully understand how risk affects message framing effects.
Despite the limitations and the inconsistent findings, the present study has various strengths, including multiple outcome measures, manipulation of risk, function, and message frame, and a sufficiently powered sample. Practically speaking, the present findings indicate that mouth rinse use (as a frequency measure) can be successfully enhanced by pairing loss-framed information with the priming of a risk-seeking mind-set, whilst preventive mouth rinse product choice can be influenced by supplementing a prevention function with gain-framed information.
Appendix 2: Persuasive messages Gain frame: detection
Why mouth rinse? The benefits of healthy teeth
Oral hygiene is important for many people. Detecting dental plaque, cavities and gum disease means you assess the quality of your teeth on time.
A detection mouth rinse will help you detect dental plaque, cavities, and gingivitis. This is a mouth rinse that you use after brushing your teeth. You take a little sip, rinse it through your mouth and spit it out afterwards. The rinse will leave a red layer on teeth and areas of your teeth where plaque, gingivitis and/or cavities are formed. This allows you to detect which areas you need to brush better. The layer disappears again after rinsing with (tap) water.
People who use a detection mouth rinse after they have brushed their teeth, have a bigger chance to detect, in a safe and effective way, areas in their teeth where plaque, cavities and gum disease have nestled. This allows them to identify areas that need better brushing. As a result, they have an increased chance to detect plaque, cavities and gum disease in time.
By using a detection mouth rinse, you will not only be able to assess the quality of your teeth on time, but you will also have a fresher breath, feel more confident about your teeth and gums, and increase the chance to keep your own teeth.
Loss frame: detection
Why mouth rinse? The cons of unhealthy teeth
Oral hygiene is important for many people. Not detecting dental plaque, cavities and gum disease means you cannot assess the quality of your teeth on time.
People who do not use a detection mouth rinse after they have brushed their teeth, have a smaller chance to detect, in a safe and effective way, areas in their teeth where plaque, cavities and gum disease have nestled. This allows them to identify areas that need better brushing. As a result, they have a decreased chance to detect plaque, cavities and gum disease in time. By not using a detection mouth rinse, you will not only be able to assess the quality of your teeth too late, but you will also have a less fresher breath, feel less confident about your teeth and gums, and decrease the chance to keep your own teeth.
Gain frame: prevention
Why mouth rinse? The benefits of healthy teeth Oral hygiene is important for many people. Preventing dental plaque, cavities and gum disease means the quality of your teeth will be maintained.
A prevention mouth rinse will help you prevent dental plaque, cavities, and gingivitis. This is a mouth rinse that you use after brushing your teeth. You take a little sip, rinse it through your mouth and spit it out afterwards. The rinse will neutralize bacteria that are the main cause of plaque, gingivitis and/or cavities are formed.
People who use a prevention mouth rinse after they have brushed their teeth, have a bigger chance to tackle areas in their teeth where plaque, cavities and gum disease have nestled in a safe and effective way. As a result, they have an increased chance to prevent plaque, cavities and gum disease in time.
By using a prevention mouth rinse, you will not only be able to maintain healthy teeth, but you will also have a fresher breath, feel more confident about your teeth and gums, and increase the chance to keep your own teeth.
Loss frame: prevention
Why mouth rinse? The cons of unhealthy teeth
Oral hygiene is important for many people. Not preventing dental plaque, cavities and gum disease means the quality of your teeth will deteriorate.
People who do not use a prevention mouth rinse after they have brushed their teeth, have a smaller chance to tackle areas in their teeth where plaque, cavities and gum disease have nestled in a safe and effective way. As a result, they have an increased chance that plaque, cavities and gum disease will not prevented in time.
By not using a prevention mouth rinse, you will not only be able to not maintain healthy teeth, but you will also have a less fresher breath, feel less confident about your teeth and gums, and decrease the chance to keep your own teeth.
